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PH/ 



^;^^_ ^pn.c;.TION FOP T H F TR FATMEMT OR PRFVENTION O F 
niABETES OR CANCER 



nR.IFCT OF THF INVENTION 

The present invention relates to a novel phermaoeu«oa1 con.posi«on .or the .rea«.en, 
or prevention o. diabetes or oancer, in particular a cellular merapy tor diabetes through 
the creation of an artificial pancreas. 




Diabetes is a generio term under which are designated disorders characlehzed by a 
combination of polyuna and polydipsia. Diabetes mellitus. hereinafter also cai ed sug^ 
diabetes, which may be of a type 1 or type 2, is due to a poor funcUoning of the b^ 
cells of the endocrine pancreas (islets of Langerhans, which synthesizes and sec etes 
insulin (Gerich & Haeften, COED 5. pp. 144-148 (1998)). It is often accompan,ed (type 
2 diabetes) by a resistance of the shock tissues to the action of insulin. 

sugar diabetes is one of the most common metabolic disorders, particularly in the 
industhalized world (Leahy. COED 5, pp. 73-74 (1998)). It is charactenzed by a 
deficiency in the utilizaUon of glucose and may have serious and somet,me fata 
pathological conse,uenc«s, such as metabolic, cardiovascular and neuro,og,ca 
problems, and lesions to the reUna or kidneys. Treatment by insulin requires one or 
more daily injections for life. 

consequently, a definite need exists for replacing these injections with transplantable 
systems (Gage et al., Nature 392. Supplement 3 (1998)). 



PRIOR ART 

The document Lemaigre et ai. (1996) desaibes a cDNA encoding the hepatocyte 
nuclear factor-6. hereinafter called HNF-6. This protein controls the transcnpfon of 
certain genes in a small number of Ussues where it is expressed (Samadani & Costa 
(1996)). The expression of this molecule was par«culany identified in the pancreas of 
mice (Landry et al. (1997) and Rausa et al. (1997)). 
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The HNF-6 protein contains w.o domains tor binding to DNA. one don,a,n oailed cu 
I one dolin caiied homeo, c.aracteris«c o, HNF-6 by the P-"' ^ 
phenylaiine in position 48 and a methionine in position 50 (hereinatter caiied F48M50 

dyad). 

French Patent Application FR-2.696,755 describes an implantable capsule comprising 
externa, envelope consisting o, a hydrcgei o, aorylonitriie and sod.rn 
methl lylsulfonate, an internal center comprising an encapsulated subs^nce. wh, h 
lay consist o, Islets o, Langeri^ans, beta pancreatic cells, or ^^--^^^ J^^ 
envelope Is a biocompatible membrane selectively permeable to ,nsui,n or to the 
utr^s necessary to the encapsulated substance. This product may be uti .ed ,n .e 
transplantation o, ceils or groups o, cells such as islets o, Langerhans tor m,.,gat,ng the 
insufficient production of insulin In diabetic patients. 

tntemationa, Patent Application WO95/09231 describes novel '"-^"-^"^'^.T. 
cell lines v^ioh may appear in the form of -pseudoislets- and may be en«psulat d ,n a 
:lompatlbie hydrogel; and possibly incorporated in the transplantable frbers ,n and d 
for subcutaneous or intraperitoneal Introduction in the patient for treafng rnsul.n- 

dependent patients. 

international Patent Application W095/29988 describes a P'^^? 

„nes; particularly pancreatic cells, likely to create In vivo re.mplantable ceil ,slets 

mammals so as to treat pancreatic illnesses in humans or animals. 

r,.^f.i Q r.c THP INVENTION 

The present Invention aims to provide a novel pharmaceutical composition designed to 
le Ized in the prevention or treatment of diabetes or cancer and may be utilized 
eL:; in the fleld of genetic therapy, or in the «eld of cellular therapy, by producing 
cellular masses or fom.ing an artificial pancreatic tissue or organ. 
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r.HARACTERISTir. PI FMENTS HF THE INVENTION 



The inventors unexpectedly discovered that the invalidation of the HNF-6 gene .n mice 
shows that this gene is essential for the function of islets of Langerhans and for the 
insulin response of the organism. Furthermore, the inventors have shown that other 
proteins similar to HNF-6. which share two of HNF-6-s special features, firstly the 
presence of a single cut domain and secondly the presence of the F48M50 dyad in the 
homeo domain (Lannoy et al. (1998)) belong to the same ONECUT family 
(summarized in OC) (Lannoy et al. (1998)). also involved in certain essential metabolic 
mechanisms. Among the protein family thus defined, which includes the HNF-6 protein 
and the OC-2 protein among others, certain proteins have essential functions in 
animals, particularly in humans, particularly in glucose metabolism. Furthermore, such 
molecules may be utilized in treating a certain number of conditions and diseases, 
particularly diabetes or cancer, and preferably melanoma. 

The present invention thus relates to a pharmaceutical composition comprising an 
appropriate pharmaceutical vehicle and an element chosen from the group consisting 
of a nucleotide sequence encoding a ONECUT family member protein, particularly 
HNF-6 or the OC-2 factor wherein the nucleotide and peptide sequence is hereinafter 
described (Figures la and 1b). a vector comprising the said nucleotide sequence, the 
encoded polypeptide sequence and/or a cell line transformed by the said vector and 
expressing these said nucleotide sequences, particularly likely to synthesize HNF-6 or 
another member of the ONECUT family such as the OC-2 factor. 

"Nucleotide sequence encoding HNF-6" is understood to be the encoding sequence 
corresponding to the cDNA HNF-6 sequence such as already described, particularly by 
Lemaigre et al. (1996). and the equivalent human or animal sequences likely to 
hybridize with this cDNA. This hybridization is preferably carried out under stringent 
conditions so as to identify the different genomic sequences encoding a sequence of 
amino acids identical or similar to that of HNF-6 or OC-2. Particularly, these are other 
specific sequences from other mammals that have the same function, but are different 
particularly as regards redundancy of the genetic code. The standard hybridization 
conditions are preferably the following: hybridization at 40 "C in 50 % of formamide. 5 x 
SSC 20 mM sodium phosphate. pH 6.8. cleaning in 0.2 x SSC at 50 "C. Modifications 
to these conditions according to the length and content of GC nucleotides .n the 
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sequence to be hybridized may be proposed by a person skilled in the art. Other 
hybridization conditions are. among others, those described by Sambrook et a!., §§ 
9.47-9.51 in Molecular Cloning: A Laboratory Manual, Cold Spring Harbor. Laboratory 
Press, Cold Spring Harbor, New York (1989). 

According to the invention, the gene encoding HNF-6 utilized concerns genomic 
sequences encoding the two alpha and beta isoforms of HNF-6 such as described by 
Lannoyet al. (1998). 

The pharmaceutical composition of the invention may be utilized for obtaining a genetic 
and/or cellular therapy for a patient at risk for developing diabetes or suffering from 
diabetes, or at risk for developing cancer or suffering from cancer, particularly 
melanoma. In the genetic therapy field, the nucleotide sequence of the invention may 
be administrated to the patient or to the cell lines of the patient by a standard ex vivo 
treatment by procedures well known to a person skilled in the art or through a vector, 
preferably chosen from among the group consisting of plasmids, viruses, phagemids, 
and lipid vesicles such as cationic lipids, liposomes or a mixture thereof. The vector will 
incorporate all the elements necessary for obtaining the expression of the nucleotide 
sequence according to the invention in the patient, preferably in the specific cell lines to 
be treated, such as the pancreatic cells involved in the synthesis of insulin, hepatic 
cells involved in insulin response or epidermal cells or dermal cells at risk for 
developing melanoma. 

The pharmaceutical composition of the inventor may also be utilized in cellular therapy 
by directly injecting cells in an in vivo or ex vivo procedure or by forming an artificial cell 
mass such as described in Patent Applications FR-2.696.755. WO95/09231 and 
W095/29988. It is possible to obtain proliferation of the cells transformed by the 
nucleotide sequence of the invention or by the vector of the invention by procedures 
well known to a person skilled in the art. in particular those described in Patent 
Applications W097/49728 and W095/29988. 

The pharmaceutical vehicle according to the invention varies according to the delivery 
system chosen (intravenous, intramuscular, oral, etc.) and is an excipient well known to 
a person skilled in the art, appearing in the form of tablets, pills, capsules, solutions, 
syrups, etc. This component may possibly comprise adjuvants (particularly a growth 
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hormone) well known to a person skilled in the art so as to introduce synergistic effects 
or to suppress certain specific cellular or immune reactions so as to reduce certain 
undesirable side effects or toxic effects from the active ingredient or vehicle of the 



invention. 



The percentage of the active ingredient (nucleotide sequence, amino acid sequence or 
fragments thereof, vector, cell line, etc.) in the pharmaceutical composition may vary 
according to a very wide range, uniquely limited by the frequency of administration, 
tolerance to and level of acceptance of the composition according to the invention by 
the patient. 

The present invention also concerns the utilization of the pharmaceutical composition 
of the invention in preparing medications intended for the treatment and/or prevention 
of type 1 or type 2 diabetes, conditions associated with diabetes, particularly conditions 
associated with the poor function of endocrine pancreas beta cells which synthesize 
and secrete insulin, and/or for the treatment of cancer, particularly melanoma. 

A final aspect of the present invention concems the method of treating the patient, 
particularly a patient at risk for developing diabetes, suffering from diabetes or at nsk 
for developing cancer or suffering from cancer, particularly melanoma, for which the 
pharmaceutical composition of the invention is administered to said patient by an in 
vivo or ex vivo method of treatment. 
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CLAIMS 



1. A pharmaceutical composition comprising an appropriate pharmaceutical 
vehicle and an element chosen from among the group consisting of a nucleotide 
sequence encoding a peptide from the ONECUT family, a vector comprising 
this nucleotide sequence, the polypeptide sequence encoded by this nucleotide 
sequence and/or a cell line transformed by the said vector and expressing the 
peptide from the ONECUT family. 

2. The pharmaceutical composition according to claim 1 . characterized in that the 
peptide of the family is HNF-6. 

3. The pharmaceutical composition according to claim 1 . characterized in that the 
peptide of the family is OC-2. 

4. The pharmaceutical composition according to any one of the previous claims, 
characterized in that the aforementioned nucleotide and polypeptide sequences 
are human nucleotide and polypeptide sequences. 

5. The pharmaceutical composition according to any one of the previous claims, 
characterized in that the vector is chosen from among the group consisting of 
plasmids. viruses, phagemids, lipidic vesicles, particularly cationic vesicles, 
liposomes or a mixture thereof. 

6. The utilization of the pharmaceutical composition according to any one of the 
previous claims for the preparation of a medication intended for the prevention 
and/or treatment of type 1 or type 2 diabetes or the conditions associated with 
diabetes, and to the prevention and/or treatment of cancer, particularly 
melanoma. 

7. The therapeutic procedure for treating the patient, preferably a human patient at 
risk for developing or suffering from diabetes or cancer, particularly melanoma, 
characterized in that the pharmaceutical composition according to any one of 
claims 1 to 3 is administered ex vivo by isolating a bodily fluid or one or more 
cells from the patient, by treating the said cells or the cells present in this bodily 



fluid by a vector of the invention, and by reinjecting the transformed cells into 
said patient. 



QC-2 Sequence 



CCCCCGCCCGCCCCGaSCCCTGATGGACTGAATGAAGGCTGCCTAmCCGCCTATOT^ 6» 

AOACCTAGAACGTGCGCCATGAACCCGGAGCTOACAATGGAAAGTCTGGGCACTTO 13 7 

„NPEl.TMESLaTLHGAR17 

aQCGGCGGCAGTGaCGGGGGCGGCGGCGGGGGCGGaGGGGGCGGCGGCGGGGGCCCGGGCCATGAGCAO 207 
aGGSaGOaGGGGGGGGGGPGHEg40 

GAGCTGCTGGCCAGCCCCAGCCCCCACCACGCGCXSCCGCGaCCCGCGTGaCTCGCTCCGGGG 276 
ELI*ASPSPHHARR0PRGSLRGPP63 

CCGCCTCCAACCGCGCACCAGGAGCTQGGCACaaCGQCMCGGCGGCAGC^ 345 
pppTAHQELGTAAAAAAAASRSAac 

ATGCTCACCAGa^TGGCCTCGATCCTGGACGQCGGCGACTACCGGCCCGA^ 414 
MVTSMASrLDGGDYRPBLSlPLKlO^ 

CACGCCATGAGCATGTCCtGCGACTCGTCTCCGCCTGGa^^ «^ 
HAMSMSCDSSPPGMGKSNTYTTLlSa 

ACACCGCTCCAGCCGCTGCCACCCATCTCCACCGT^^^^ 5J2 

TPLQPI'PPI®'^^^^ 
CATCCCC^CACC^CCACCJCCACCACC^ ^78 

atgcgcgacc^cgcgggctcccc^cca™ III 



Figure 1 
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nr.o .Se quence (CONTINUED) 

AGCCAGAGCCTOTCCCCGCTGGCCGCCACQCCGCTGGGCAAaSGGCTAGQCTC 759 
SQ5LSPLAATPLGKGLQGLHNAQ 224 

CAGAGTCTGCCCAACTACGGTCCaCCGGGCCACGACAAAATGCTCAGCCCaLACCT 828 
QSLPNYGPPOHDKMLSPNPDAHH 247 

ACTGCCATGCTGACCCGCGGTGAGCAACACCTQTCCCGCGGCCTQGGCACCCCACCTGCGGCCATGATG 897 
TAMLTRGEQHLSfRGIiGTPPAAMM 270 

TCGCACCTGAACGGCCTGCACCACCCGGGCCACACTCAfiTCTCACGGGCCGGTGCTGG 966 
SHLNGLKHPGHTQSKGPVLAPSR293 

GAGCGGC»CCCTCGTCCTCATCGOGCTCGCAGGTGGCCACGTCGGGCCAGCTGQAAGAAATCAACAC^ 1035 
BRPPSSSSGSQVATSGQLEEIKT 316 

AAAQAGGTGGCCCAGCGCATCACAGCGGAGCTGAAGCOCTACAGTATCCCCCAGGCGATCTTTGCGCAG 1104 
KEVAQRITAELKRySIPQAIPAQ339 

AGGGTGCnCTGCCGGTCTCAGGGGACTCTCTCCGACCTGCTCCGGAATC^ 1173 
RVLCR5QGTL5DIiLRN'PKPWSKL362 

AAATCTGGCAGGGAGACCTTCCGCAGGATOTOGAAGTGGCTTCAGGAGCCCGAaTTCCAGCGCATGTCC 1242 
KSQRETPRRMWKWLQEPEPQRMS 38S 

GCCTTAaSCCrGGCAGCGTGCAAACGCAAAGAGCAAGAACaUUW^ 1311 
ALRIiAACKRKEQEPNKDRNNSQK40a 

AAGTCCCGCCTGGTGTTCACTGACCTCCAACGCCGAACACTCrrCGCCATCrTa^ 1380 
KSRLVPTDLORRTLFAIFKEMKR431 

CCGTCAAAQGAGATOCAOATCACCArrrCCCAGCAGCTGGGCCTGGAGCTCACAACCGTCAGCAACTTC 1449 
PSKEMQITISQOLGl.EriTTVSNF 454 

TTCATGAACGCCCGGCGCCGCAGCCrGGAGAAGTGGCAAGACGATCrGAGCACAQGGGGCTCCTCGTCC 1518 
FMNARRRSLEKWQDDLSTGGSSS 477 

ACCTCCAGCACGTGTACCAAAGCATGATGGAAGGACTCTCACTTGGGCACAAOTCACCTCCAAATGAGG 1587 
TSSTCTKA 



Figure 1b 



